1. Background {#sec1}
=============

Primary hyperparathyroidism is not a rare disorder, with a yearly incidence of 21/1000000. Primary hyperparathyroidism is generally due to parathyroid adenoma and, less frequently, parathyroid hyperplasia, parathyroid cysts, and parathyroid cancer \[[@B1]\].

Parathyroid cyst may present as an asymptomatic neck mass or it may incidentally be detected during radiological evaluations or surgery for other reasons \[[@B2]\]. In more than 85% of cases, it is located in the neck and generally it originates from lower parathyroid glands \[[@B3]\]. Parathyroid cysts are generally nonfunctional. Nonfunctional cysts are seen more frequently in women and are detected as masses in the neck. Functional cysts are seen more frequently in men and they are secondary to degenerative changes in parathyroid tumor. Although many of the functional parathyroid cysts cause mild hypercalcemia, they may also present with acute parathyroid crisis symptoms \[[@B2], [@B4]\].

Parathyroid cysts may rarely be intrathyroidal and may mimic cold thyroid nodules \[[@B5], [@B6]\]. Aspiration of the cyst fluid may definitely diagnose parathyroid cyst. The diagnosis may be confirmed with parathormone (PTH) assessment in cyst fluid \[[@B2], [@B7]\]. In this study, we present a case of functional intrathyroidal parathyroid cyst which caused primary hyperparathyroidism.

2. Case {#sec2}
=======

A 76-year-old female patient who was being followed due to operated bladder surgery was referred to Department of Endocrinology and Metabolic Diseases due to hypercalcemia and hypophosphatemia in routine evaluations.

She complained of malaise and generalised bone pain and her physical examination revealed a 2 × 2 cm nodule in left thyroid lobe. Laboratory workup revealed hypercalcemia (12 mg/dL (reference range: 8,8--10,2 mg/dL)), hypophosphatemia (2,1 mg/dL (reference range: 2,5--4,5 mg/dL)), low 25 OH vitamin D (20,8 ng/mL (reference range: 10--70 ng/mL)), high intact parathyroid hormone (iPTH) (512,6 pg/mL (reference range: 13--92 pg/mL)), and normal thyroid function tests. Urinary calcium (Ca) excretion was found to be 3% in 24 hours. In thyroid sonography, parenchyma was mildly heterogenous, and there was a well contoured, 24 × 19 × 16 mm lesion at median posterior side of the left thyroid lobe which was mostly cystic in nature with a solid component towards the lumen at its posterior. It was considered as a cystic thyroid nodule ([Figure 1](#fig1){ref-type="fig"}).

In Tc^99m^ sestamibi scan which was performed to show parathyroid gland abnormality, no uptake of radioactive material was observed in the lesion ([Figure 2](#fig2){ref-type="fig"}).

Fine needle aspiration (FNA) from cystic thyroid nodule revealed many macrophages and histiocytes with a few degenerative changes over an eosinophilic-fibrinous background. iPTH level was measured from the cyst aspiration fluid and it was higher (iPTH \> 600 pg/mL) than serum iPTH level. The patient was diagnosed with primary hyperparathyroidism due to functional parathyroid cyst and left lobectomy and excision of left parathyroid adenomectomy was performed (Figures [3](#fig3){ref-type="fig"} and [4](#fig4){ref-type="fig"}). In exploration, other parathyroid glands were observed as normal.

Histopathological evaluation showed apparently encapsulated parathyroid adenoma which had a cystic center. Adenoma consisted mainly of chief cells and less frequently of water-clear cells. Cells forming the adenoma were located in a trabecular and solid fashion. There was no adipose tissue in adenoma. Outside the capsule, compressed parathyroid parenchyma was seen ([Figure 5](#fig5){ref-type="fig"}). Serum Ca decreased to 8.5 mg/dL and iPTH decreased to 1.7 pg/mL postoperatively. Follow-up visits were arranged for the patient.

3. Discussion {#sec3}
=============

Primary hyperparathyroidism is a relatively common disease. However parathyroid cysts are rare and approximately 300 cases have been reported in the literature. They form 0.08--3.41% of all parathyroid masses \[[@B8]\]. However intrathyroidal parathyroid cysts are very rare conditions with only a few cases that have been reported so far \[[@B9]--[@B12]\]. Most of the parathyroid cysts are nonfunctional. Functional cysts are generally thought to be due to cystic degeneration of parathyroid adenomas. In the presented case, we detected a rare functional intrathyroidal parathyroid cyst.

Imaging methods like Tc^99m^ sestamibi and thyroid ultrasonography which are used for detecting localisation of parathyroid adenoma may not differentiate between thyroid and parathyroid cysts. Similarly, in this case, although there were laboratory findings implying primary hyperparathyroidism, no lesion consistent with parathyroid adenoma was detected in thyroid ultrasonography. Instead, a lesion suggesting a localised thyroid cyst was reported in left thyroid lobe. No radioactive material uptake was seen in Tc^99m^ sestamibi imaging. In this case iPTH measurement in cyst aspiration fluid obtained by fine needle aspiration is helpful. A higher iPTH level in cyst fluid than serum is diagnostic. Increased iPTH level in cyst fluid differentiates parathyroid cyst and thyroid cyst \[[@B2], [@B7], [@B13]\]. In our case, diagnosis of functional parathyroid cyst was made according to the higher iPTH level measured in aspiration fluid from the cyst, compared to serum iPTH level.

Optimal treatment for symptomatic or functional parathyroid cysts is surgical resection. In the presented case, serum iPTH level was decreased \>50% and serum Ca level was normalized after excision of cystic parathyroid lesion with left lobectomy. Histopathological evaluation revealed apparently encapsulated parathyroid adenoma with a cystic center and this finding confirmed that intrathyroidally located cystic parathyroid adenoma was responsible for primary hyperparathyroidism.

First report of a functional intrathyroidal parathyroid cyst in the literature is a 54-year-old male patient presenting with nephrolithiasis. Tc^99m^ sestamibi parathyroid scintigraphy showed an uptake pattern consistent with parathyroid adenoma in right lower pole of thyroid gland. Thyroid ultrasonography showed a 1.7 cm cystic nodule in right lower pole of thyroid gland. Sample fluid from the cyst was not sufficient for iPTH analysis. After right hemithyroidectomy, serum Ca and iPTH levels normalised in that patient and histopathological evaluation was consistent with a parathyroid cyst at inferior pole \[[@B9]\].

A study measured thyroglobulin, PTH, and calcitonin levels from fluid samples which were obtained by fine needle aspirations from 112 patients detected to have cystic lesions in neck. Seven cases (6,2%) were diagnosed with incidental parathyroid cysts \[[@B7]\].

Our case was with an intrathyroidal functional parathyroid cystic adenoma who presented with primary hyperparathyroidism. The diagnosis was made after aspiration of cyst fluid and detection of increased PTH concentration in this fluid. Optimal treatment for functional parathyroid cysts is surgery. Cure was achieved in our patient after surgical excision with left lobectomy.
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![Ultrasonographic image of cystic lesion (17 × 26 mm) in left lobe of thyroid gland.](CRIE2014-213283.001){#fig1}

![Tc^99m^ sestamibi scan showing radioactive contrast media excretion; no focal retention compatible with parathyroid adenoma/hyperplasia observed in neck or mediastinum.](CRIE2014-213283.002){#fig2}

![Left lobectomy and parathyroid adenomectomy. T: thyroid; P: parathyroid; arrow indicates the arterial shift caused by cyst.](CRIE2014-213283.003){#fig3}

![Macroscopic image of left thyroid lobe and parathyroid adenoma.](CRIE2014-213283.004){#fig4}

![Parathyroid adenoma presenting cystic degeneration. Cystic lesion consisting of parathyroid cells separated from parathyroid gland with fibrous capsule. Note that the parathyroid parenchyma is squeezed in peripheral region of the lesion ((a) H&E ×40, (b) H&E ×100, black asterisk; cystic space, white asterisk; extraparathyroidal area, arrow; fibrous capsule, arrow head; squeezed parathyroid tissue).](CRIE2014-213283.005){#fig5}
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